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PURPOSE^ To produce a composite metal 
powder in which fine ceramic particles are 
iiniformly dispersed in metal particles and the 
joining strength between both particles is 
enhanced and to provide wear-resistant parts 
excellent in structural strength and sliding 
characteristic from the composite metal powder. 
CONSTITUTION: This composite metal powder 
10 is obtained by dispersing ceramic particles 4 
having <30um diameter in a metal particle 
matrix 2a. The ceramics to be dispersed consists 
of at least one kind selected from Si3N4, A1N, 
A1203, Zr02, SiC and Si02. The powder 10 is 
produced by atomizing the molten metal in 



which the ceramic particles 4 are dispersed and soHdifying the molten metal. The 
composite metal powder 10 is compacted and sintered to produce wear-resistant parts. 
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CLAIMS 



[Claim(s)j 

[Claim l] Compound metal powder characterized by distributing a ceramic particle with 
a particle size of 30 micrometers or less in a metal powder matrix. 

[Claim 2] the distributed ceramic particle " Si3 N4, A1N, aluminum 203, Zr02, and SiC 
and Si02 from - compound metal powder according to claim 1 characterized by 
consisting of at least one sort chosen. 

[Claim 3] Compound metal powder according to claim 1 which carries out the 
description of the particle size of compound metal powder being 300 micrometers or less. 
[Claim 4] Compound metal powder according to claim 1 characterized by the floor area 
ratio of a ceramic particle being l~50vol %. 

[Claim 5] The manufacture approach of the compound metal powder characterized by 
making the metal molten metal which distributed the ceramic particle solidify by the 
atomizing method, and distributing a ceramic particle in a metal powder matrix. 
[Claim 6] The manufacture approach of the compound metal powder according to claim 
5 characterized by forming beforehand the coating layer which consists of an organic 
compound in the ceramic particle front face which a metal molten metal is made to 
distribute. 

[Claim 7] The antifriction components characterized by forming with the sintered 
compact of the compound metal powder with which a ceramic particle with a particle 
size of 30 micrometers or less distributes and changes in a metal powder matrix. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the antifriction components 
manufactured using compound metal powder, its manufacture approach, and this, 
especially consists of a metal and a ceramic particle, and in case it forms the 
components which have a high configuration precision and a sliding property with 
powder-metallurgy processing, it relates to effective compound metal powder and its 
manufacture approach. Moreover, it is related with the antifriction components in 
which had the description of a metal and the ceramics simulataneously and the sliding 
property was excellent. 
[0002] 

[Description of the Prior Art] The ingredient excellent in abrasion resistance is used as 
a components ingredient which ****s mutually with the components which constitute 
an industrial machine etc. For example, in the rotary compressor which compresses the 
refrigerant for refrigerators, since the wear in the sliding section which ****s to mutual 
[, such as bearing, a revolving shaft and a cylinder, a vane and a dashboard, and a 
roller, ] becomes remarkable especially, it is necessary to form those moving parts with 
the ingredient which has high abrasion resistance. 

[0003] Conventionally, as this kind of an abrasion resistance material, there are what 
was constituted only from a metal, a thing constituted only from ceramics, a thing 
which compound-ized both raw materials so that the property of the both sides of a 
metal and the ceramics might be made to have simulataneously. 

[0004] As an example constituted only from a metal, there are high-speed steel 
(high-speed-steel steel), ingot material of eutectic graphite cast iron, a Mo*nickel-Cr 
alloy, a Fe-OCu alloy, etc. Moreover, as an example constituted only from an inorganic 
compound, there is a formed sintered compact which calcinated ceramic raw material 



powder, such as Si3 N4, A1N, aluminum 203, SiC, and Si02 Zr02, after compression 
molding in the predetermined configuration. As an example which furthermore 
compound-ized the above-mentioned metal and the ceramics, metal powder, a ceramic 
particle, or a ceramic filler (fiber) is mixed to homogeneity, and there are compression 
molding, composite material calcinated and formed about the obtained mixture. 
[0005] 

[Problem(s) to be Solved by the Invention] However, as for the antifriction material 
formed only with the above metals, while workability is good, the trouble that the 
property (partner aggression) to wear violently the partner material on which abrasion 
resistance and lubricity slide deficiently is large has it. for example, VC and WC which 
are contained in high-speed-steel material, Mo2 C, and Cr7 C3 etc. - although hard 
carbide is formed and the degree of hardness for it is fully secured, the partner 
aggression by these carbide may become remarkable in many cases, and it may be 
unsuitable as a moving-part ingredient 

[0006] It is a high degree of hardness, and moreover, the antifriction material formed 
only with the ceramics on the other hand has small coefficient of friction, and sliding 
nature is excellent, and there are many ingredients with the small partner aggression. 
However, by the high degree of hardness, since there is little impulse force-proof, there 
is a trouble that the floor to floor time and the man days for making the components of a 
predeteraiined configuration, such as grinding polishing, become huge. Moreover, since 
it is very small as compared with a metal, when the sliding section is constituted 
combining other metal components, the problem resulting from a heat expansion 
difference with a metal tends to generate the thermal expansion coefficient of the 
ceramics. For example, the dimension of slide members, such as a roller of a rotary 
system compressor, changes with heat expansion, the minute path clearance between 
slide members is expanded, the compression efficiency of a refrigerant falls, and there is 
a trouble of inviting the fall of refrigeration capacity finally. 

[0007] Since an thermal expansion coefficient almost equivalent to a metal is obtained 
harnessing the abrasion resistance and the sliding property that on the other hand the 
ceramics has a metal and ceramic material, such as a ceramic particle and a ceramic 
filler, in the antifriction material made to compoundize, when the sliding section is 
constituted combining other metal components, the evil by the above heat expansion 
differences can be solved. 

[0008] However, when carrying out shaping sintering and manufacturing the composite 
of a predetermined configuration with the conventional powder-metallurgy processing 
after mixing metal powder, a ceramic particle, or a ceramic filler, a ceramic particle 



tended to cause a segregation around metal particles, it was difficult to have made 
homogeneity decentralize in many cases, the sintered compact of a uniform 
presentation was hard to be obtained, and there was a trouble of reducing properties, 
such as a degree of hardness. Furthermore, when the sintered compact distributed to 
this ununiformity was used as sliding material, there was also a problem with the 
increasing partner aggression. 

[0009] Moreover, since it was joined to one by sintering at temperature lower than the 
metaled melting point, metal particles and a ceramic particle had the small bonding 
strength of a metal and a ceramic particle, and when it was used as sliding material, 
there was a problem that the structure reinforcement was low. 

[00 10] The purpose of this invention is made in order to solve the above-mentioned 
trouble, a metal and the ceramics distribute it to homogeneity mutually, and it is in 
offering both compound metal powder with high bonding strength and its manufacture 
approach. 

[00 11] Moreover, other purposes of this invention are to offer the antifriction 
components in which structure reinforcement and a sliding property were excellent 
using the above-mentioned compound metal powder. 
[0012] 

[Means for Solving the Problem and its Function] In order that they might attain the 
above-mentioned purpose, this invention persons tried compound -ization with various 
metal powder and a ceramic ingredient, formed the slide member using the 
compound-ized ingredient, and repeated the experiment which carries out comparative 
evaluation of the antiwear characteristic. 

[0013] Consequently, when the compound metal powder which distributed the ceramic 
particle to homogeneity by fme-particles-izing the metal molten metal which distributed 
the ceramics by the atomizing method was formed and a moving part was formed with 
the sintered compact of this compound metal powder, structure reinforcement was high 
and the moving part excellent in the sliding property and the antiwear characteristic 
was obtained. This invention is completed based on the above-mentioned knowledge. 
[0014] That is, compound metal powder concerning this invention is characterized by 
distributing a ceramic particle with a particle size of 30 micrometers or less in a metal 
powder matrix, moreover, the ceramic particle to distribute - Si3 N4, A1N, aluminum 
203, Zr02, and SiC and Si02 from - it consists of at least one sort chosen. 
[0015] The description of furthermore the particle size of compound metal powder being 
300 micrometers or less is carried out. 

[0016] Moreover, the floor area ratio of a ceramic particle is good to set it as 1 - 50vol %. 



[0017] Furthermore, the manufacture approach of the compound metal powder of this 
invention makes the metal molten metal which distributed the ceramic particle solidify 
by the atomizing method, and is characterized by distributing a ceramic particle in a 
metal powder matrix. 

[0018] Moreover, the antifriction components concerning this invention are 
characterized by forming with the sintered compact of the compound metal powder with 
which a ceramic particle with a particle size of 30 micrometers or less distributes and 
changes in a metal powder matrix. 

[0019] as the ceramic material distributed between the metal matrices which carried 
out [ above-mentioned ] continuation - Si3 N4, A1N, aluminum 203, Zr02, and SiC and 
Si02 etc. -- one sort - or it is used by two or more sorts, mixing. Each above-mentioned 
ceramic material excels [ degree of hardness ] in abrasion resistance and a shding 
property highly. It is especially Si3 N4. It slides, the partner aggression has little 
resistance at smallness, and when it is used for a moving-part ingredient, the 
outstanding shding property is demonstrated. 

[0020] As a metallic material which forms the continuous matrix on the other hand, 
various alloys including pure iron, such as a Fe~Si alloy, a stainless alloy, aluminum 
alloy, and Ti alloy, can be used. 

[0021] The above-mentioned compound metal powder makes detailed the molten metal 
which made homogeneity distribute predetermined ceramic powder by the usual 
atomizing process (the atomizing method), makes it solidify, and is manufactured 
(fine-particles-izing). That is, the compound metal powder which the ceramics combined 
firmly and distributed in the continuous metal powder matrix is efficiently 
manufactured by feeding a high-pressure force fluid, atomizing the molten metal to 
spout separately, (atomization), blowing in underwater, or blowing in during a level 
tunnel and making it sohdify, in case the molten metal containing ceramic powder is 
spouted through a nozzle. 

[0022] as the high-pressure force fluid here for atomization — Ar and N2 etc. " inactive 
high pressure gas and high-speed high pressure " a stream etc. is used. 
[0023] In the above-mentioned manufacture approach, by the case where it blows in 
during a tunnel, powder grain size can be classified and compound metal powder can be 
collected with the distance from the nozzle which spouts molten metal to the fall 
location in a tunnel. Moreover, after carrying out pulverization by the above-mentioned 
approach, when only predetermined time performs decarbonization (reduction) 
processing at suitable temperature, the compound metal powder which has a desired 
carbon content can be obtained. 



[0024] Furthermore, in order to make good the dispersibility of the ceramic particle and 
metal molten metal which a metal molten metal is made to distribute, it is good to form 
in the front face of a ceramic particle beforehand the coating layer which consists of an 
organic compound. That is, the front face of a ceramic [ being adjusted to predetermined 
particle size by the mechanical grinding means etc. ] particle has remarkable 
irregularity, and the way things stand, since the concordance (wettability) of a ceramic 
particle and a metal molten metal is not good, it has a possibility that distribution of the 
ceramic particle to a metal molten metal may not become homogeneity. 
[0025] However, while the wettability of a molten metal metal and a ceramic particle is 
improved and being able to aim at uniform distribution of a ceramic particle by forming 
in the front face of each ceramic particle beforehand the coating layer which consists of 
an organic compound, and making a front face smooth, both bonding strength can be 
raised. 

[0026] Moreover, in order to hold the configuration precision of a Plastic solid, and 
reinforcement highly, as for the particle size of compound metal powder, it is desirable 
to set it as 300 micrometers or less. That is, since the green strength of the Plastic solid 
which pressed and obtained this powder becomes small, and powder becomes even the 
fine part of a die that it is fully hard to fill up while handling nature falls when the 
particle size of compound metal powder exceeds 300 micrometers, configuration 
precision tends to fall. Moreover, by the general -purpose atomizing method, it is hard to 
manufacture the big and rough compound metal powder exceeding 300 micrometers 
efficiently. Therefore, although the particle size of compound metal powder is set as 300 
micrometers or less, in order to raise a Plastic solid consistency more, 200 micrometers 
or less are desirable. 

[0027] The particle size of the ceramic particle distributed in a metal on the other hand 
is good to set it as 30 micrometers or less, in order to raise both bonding strength. While 
own structure reinforcement of compound metal powder becomes low, the distributed 
condition of a ceramic particle over a metal matrix worsens, and it becomes impossible 
the plane-of-composition product of a metal matrix and a ceramic particle not only to 
become small, but that is, to demonstrate a uniform sliding property, when the particle 
size of a ceramic particle exceeds 30 micrometers. 

[0028] Therefore, when the particle size of compound metal powder is 300 micrometers 
or less, the particle size of a ceramic particle is more desirably good to set [ 30 
micrometers or less ] it as 10 micrometers or less. 

[0029] Moreover, the floor area ratio of the ceramic particle to the whole compound 
metal powder influences greatly the abrasion resistance of compound metal powder, 



lubricity, a strength property, a sliding property, an thermal expansion coefficient, etc. 
In this invention, a floor area ratio is set as 1 - 50vol %. Since the thermal expansion 
coefficient of the compound metal powder itself is greatly far apart from a metaled 
thermal expansion coefficient when a floor area ratio exceeds 50vol(s)% while the degree 
of hardness (abrasion resistance) with which ceramic material is equipped, a sliding 
property, lubricity, etc. are not fully given to compound metal powder, when a floor area 
ratio is under lvol %, it becomes difficult to use it combining the components formed 
with this compound metal powder and other metal components. Therefore, although the 
floor area ratio of a ceramic particle is set as 1 - 50vol %, it is 10-30vol % more preferably. 
[0030] Moreover, the antifriction components concerning this invention form the Plastic 
solid of a predetermined configuration by adding a binder to the compound metal 
powder first prepared by the atomizing method as mentioned above, i.e., the compound 
metal powder which distributes a ceramic particle with a particle size of 30 micrometers 
or less, and changes in a metal powder matrix, and filling up and pressing into a die. 
Next, after degreasing the acquired Plastic solid, it sinters, the obtained sintered 
compact is finish-machined in a predetermined configuration, and it is manufactured. 
[0031] Since the compound metal powder which the very fine particle of the ceramics 
already distributed to homogeneity in the metal is used in the powder phase of a raw 
material according to the above-mentioned antifriction components, the dispersibility of 
the ceramics contained on the antifriction components itself is also very good. Therefore, 
the fall of the sliding property depended badly [ distribution of the ceramic particle 
which occurred frequently in components conventionally ] is canceled effectively. 
[0032] It becomes possible to shorten sharply the mixing time of the raw material in the 
conventional powder- metallurgy processing which mixed especially metal powder and a 
ceramic particle for a long time, and was reducing dispersion in the presentation of raw 
material powder, and it can raise the manufacture effectiveness of antifriction 
components by leaps and bounds. 

[0033] Moreover, in the conventional process, since it heated at sintering temperature 
lower than the metaled melting point and metal powder and the ceramics were joined 
for the first time in the sintering phase, bonding strength was small and there was a 
possibility that the structure reinforcement of the antifriction components itself might 
fall. 

[0034] However, all the front faces of each ceramic particle will be covered with the 
metal molten metal of the high temperature fused in this invention, the bonding 
strength of the antifriction components which consist of the sintered compact of this 
compound metal powder since compound metal powder is beforehand formed in the 



condition of having been joined to one with high bonding strength will also become high, 

and it will have the outstanding structure reinforcement. 

[0035] 

[Example] Next, the example of this invention is more concretely explained with 
reference to an accompanying drawing and experimental data. 

[0036] the atomizing-powder manufacturing installation 1 as shown in drawing 2 as an 
example - using it - as a metal ~ each - pure - while using Fe and SUS304 - as an 
inorganic compound — particle size — Si3 N4 5-20 micrometers or less powder ■* using it 
- each pure - the compound metal powder which makes Fe and SUS304 a matrix was 
prepared. 

[0037] The molten metal 3 in which the atomizing-powder manufacturing installation 1 
shown in drawing 2 here dissolved the metal raw material 2, The fusion furnace 5 
holding mixture with the ceramic particle (raw material) 4, and the 
high-frequency-induction-heating machine 6 which it is arranged at the 
side -attachment- wall periphery of a fusion furnace 5, and the metal raw material 2 is 
heated [ machine ] electromagnetic and makes it fuse, The nozzle header 7 which makes 
the metal molten metal 3 which distributed the ceramic particle (raw material) 4 blow 
off with constant speed, It has the high -pressure fluid feeder 8 which supplies 
high-pressure fluids, such as high-pressure water and the compressed air, to the nozzle 
header 7, and makes detailed the metal molten metal 3 which blew off, and the spraying 
tank 9 which held the water which carries out cooling coagulation of the sprayed metal 
molten metal 3, and is constituted. 

[0038] With the high-frequency -induction-heating vessel 6, heating melting of the metal 
raw material 2 thrown in in the fusion furnace 5 is carried out, and it serves as the 
metal molten metal 3. If the ceramic particle 4 is supplied in this condition, stirring 
mixing of the molten metal 3 and the ceramic particle 4 which convect violently 
according to the electromagnetic force received from the 
high-frequencyinduction-heating machine 6 will be carried out. By the compressed air 
(high-pressure fluid) of two to 8 atmospheric pressure supplied to the nozzle header 7, 
the molten metal 3 which the ceramic particle 4 distributed to homogeneity is made 
detailed, is solidified further, serves as the compound metal powder 10, and are 
collected by the spraying tank 9 lower part. 

[0039] In this manufacturing installation 1, the particle size and particle size 
distribution of the compound metal powder 10 can be set as arbitration by adjusting the 
pressure of the magnitude of the pore drilled in the nozzle header 7, the spray velocity of 
the molten metal 3 which the ceramic particle 4 distributed, and the high -pressure fluid 



for atomization etc. 

[0040] As each is shown in drawing 1 , it is spherical, and an outer diameter D is about 
50-200 micrometers, and each compound metal powder 10 manufactured using the 
above-mentioned manufacturing installation 1 has the organization which the ceramic 
particle 4 distributed to homogeneity between continuous profile metal Matrix 2 a. 
Moreover, the floor area ratio of the ceramic particle to a compound metal powder 
complete product was made into 10 - 20vol%. 

[0041] next, each prepared compound metal powder — receiving -- 5% of the weight of an 
organic binder - adding " mixing - two kinds of uniform powder - the mixture was 
prepared. 

[0042] next - each - the mixture was pressurized and the cylinder-like Plastic solid was 
acquired. And it degreased by heating each Plastic solid at the temperature of 500-800 
degrees C in a hydrogen gas ambient atmosphere for for 30 minutes to 2 hours. Next, in 
the hydrogen gas ambient atmosphere which decompressed each degreased Plastic solid, 
it sintered at the temperature of 1300 degrees C. And it machined to each acquired 
Plastic solid, and the bearing of the shape of a cylinder as antifriction components 
which finally have the outer diameter of 30mm, the bore of 26mm, and a dimension with 
a height of 10mm was obtained. 

[0043] the metal of each of this bearing whose thermal expansion coefficient it excels in 
sintered density and anti-chip box reinforcement, and is also a matrix is pure - it was 
almost an equal Fe and SUS304. 

[0044] Next, in order to evaluate the antiwear characteristic, the sliding property, and 
endurance of each bearing as antifriction components concerning an example, as shown 
in drawing 3 , the revolving shaft 12 made from FCD was inserted in each bearing 11, 
and where a total of every 10kg each of 20kg loads is added to the both ends of this 
revolving shaft 12, as a result of carrying out an antifriction trial, good abrasion 
resistance and endurance were acquired. 

[0045] In the above-mentioned example, although the example for which the carbon 
content used the low metal raw material shows, the external surface of compound metal 
powder which manufactured when a metal raw material with a conversely high carbon 
content was used tends to oxidize, and the carbon content inside powder becomes high. 
Then, by performing decarbonization processing heated in temperature of 950-1000 
degrees C, C content can consider as the compound metal powder which is about 0.05 - 
0.1%. 

[0046] Stirring mixing of the ceramic particle 4 is carried out, and it is made to 
distribute in the metal molten metal 3 in the atomizing-powder manufacturing 



installation furthermore shown in drawing 2 according to the convection-current 
operation based on the electromagnetic force given to a molten metal 3 with the 
high-frequency-induction-heating vessel 6. 

[0047] However, the fusion furnace 5 interior can also be equipped with the agitator 
formed with refractory metal ingredients which bear heat from the metal molten metal 
3 in order to heighten the stirring effectiveness more, such as W and Mo. 
[0048] 

[Effect of the Invention] According to the antifriction components formed above from the 
compound metal powder concerning this invention, its manufacture approach, and 
compound metal powder as explanation, the compound metal powder which the 
inorganic compound particle distributed to homogeneity and was unified with high 
bonding strength between the continuous metal matrices is efficiently obtained by 
carrying out pulverization of the metal molten metal containing inorganic compound 
powder by the atomizing method. 

[0049] By using this compound metal powder as raw material powder, it can be cheap 
and the antifriction components which inorganic compound powder distributed to 
homogeneity can be manufactured efficiently 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The expanded sectional view showing one example of the compound metal 
powder concerning this invention. 

[Drawing 2] The sectional view showing the example of a configuration of the 
atomizing-powder manufacturing installation for manufacturing the compound metal 
powder concerning this invention. 

[Drawing 3] The perspective view showing the antifriction trial point. 
[Description of Notations] 

1 Atomizing-Powder Manufacturing Installation 

2 Metal Raw Material 
2a Metal matrix 

3 Molten Metal 

4 Ceramic Particle (Raw Material) 

5 Fusion Furnace 

6 High-frequency-Induction-Heating Machine 

7 Nozzle Header 

8 High-Pressure Fluid Feeder 

9 Spraying Tank 

10 Compound Metal Powder 

11 Bearing 

12 Revolving Shaft 
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[0015] £ h ^m^&mffi^ftL'm* 3 0 0 ju mJ^ 

[0 0 16] -£tz±7 * y?xft+<D*gmmm — 5 0 
vol %izm7£-fz> t «fcV\, 

[0017] $ ^{C^^(D^^Jl^(DMit^ 

s y?xn*&ftmtzit2>zt%!&mt-fz> 0 
[0018] iktz.*&m^mzmmni$&te, &mffij& 

[ooi9] ±tmmisfz&m-* h v y?*mz&&£ 

^ y?*&k LTil, S i 3 N 4 , A1N, A 
1 2 0 3> Zr0 2 , S i Cte&TfS i 0 2 £T ^ 1*1 
£fcf*2fiJ^±&#LT{£ffl£n<5 a iC-fc^Ss/** 

*xr^<5 0 *Hcs i 3 n 4 te^9SM/^T*ie^:&g: 

[0 0 2 0] — ^L/c-e K y y* x&mf$.-tZ>& 
JRWWtL-Ctt, tt««rtti:«>. Fe-S ^fy 
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4 

[0 0 2 1 ] ±iE«£-&JR»5fcli, 0T^^-fe 9 ^ y * * 
»5|c*^-ir»»$*fc*||fcA*S:ii#«J*li«fe (Th 

$ y?* &&mz&& \^tc.m^&m>m*i 
io &&}m&}[zmm$tiz> 0 

[0 0 2 2] Z\Z\XT h-*<<Xm<DMl±J3Mftk LT 

f±, Ar, n 2 3fcir<z)TfsttKEE^^, xmmmifoktt 

[0 0 2 3] ±fS^it^T^i-^V>T, h^^Kflfct 

© * t^m * v<d iz x o xmmnm * l t a 

*assrtT^ 9 c t \z &ixmm<nmmm : &ft'tz>m&& 

[0024] z$>iz % 4tmmmz&&zitz>±7*v* 
x&*t&mm®k<D&n&&&mz-rzizibiz > 
s y ? *n^omm\z^m\t^mfrhf&&^-"r >t 

30 [0 0 2 5] L^U/ e C^5P 3> #ir^ * y ^^^^-(D^® 
b^xmffi&Fimizl-ZzklzX 19, ^^Mi:-fe^^!y 

[0 0 2 6] *fc«^^JR»*<75«[St±fig^^^fil 
M^^<«t5/:i6(:, 3 0 0/i mJWT^IS/E 

0 0 /i mSr«x.5«|^tCfi % :«^^Si«LTi 

Sri «9±#$-&6/i^lc<i2 0 0 M mJ^T^ii^ Lv\ 
[0 0 2 7] -^M^^^^c^-ti:^ir7 ^ y^^t£^ 
tf>*rf£tt, fSj#^^^$ri^^6fc^tC. 3 0/zm^ 

50 ^3 0 /i m^r^^a^lCfi^^ h V yfxk-t? Z 



5 

y * t (D&&mmfr* $ < ft s -eft < % 
y «^^^nt7^; y ? xn*<DftWtvtm*m< ft 

0. *&-ftSft«ptt«r«»-C#ft<ftao 
[0 0 2 8] Lf:^oTl^^««^ 3 0 0,i 

v\ 

[0 0 2 9] *fc«^JRf&5|c^fr{c*fi-5-fe7 S 
»W"Ctt*»*ttl-5 0vol %tC^^^tL6 0 

^ivol %**0>»<fri::r±-fc7 5 «^^Wix.^5M 

ska t m<n&m&& t &mfr&itxfcm-fz> r * 

t^ft6 0 Lf:^ott7; ^x^<7)^fg^<3:l~5 
Ovol %\£tBtfe£tl&&^ J:»)0^ t<lil 0-30vo 
1 %X&>Z> 0 

[0 0 3 0] £^3Bntc««jHJCiKASiMt. *-f±ffi 
i"ft:fr^&Jl#*3*c^ h y y^^fMS3 0 u m£lT<D 

[0031] ±iBii»^scajc«tn«. JKftotftjit&tt 

&&mc<S&£tiZ±7 * yy-xnftWc&hmtbT&ft 
[0 0 3 2] mz&Mtojzt-t? ? y***l*b*M:&f 

[0 0 3 3] *fctt3fe««felC*5V^Ttt. &BO»*J:9 
7;-^^i:^LTl«i5), fig^9*^s/h$<, 
[0 0 3 4] U^Uft*S€>*«MI^^Ttt»»Ufci« 

m&m*hj&zmmn&&<D&&&mbm< fti? , &n 
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ft*****:**. 3 d £ Kft So 
[0 0 3 5] 

inrnm] mc^mm^mmm^i-xm-fmm^xxf 
[0 0 3 6] nmrnt lt, 121:^9^7 h-^>r 

^MHOTLT, ^JRt tt^MF e s S 
U S 3 0 4 Mlt^^t LTM^ 5 

-2 0 /im^TcOS i 3 N 4 »*S:ffflLt#*ttF 
e. SUS 3 04^ h y S/^^itSl^M^ 
10 H*!Lfc 0 

[0037] ::t'i2 i:/ft7 h-^-f x»»i£3£g 1 
tt&JRJSft 2 Srfgfl? Ufc^^F 3t. ir 7 x y 9 

«B^bi-5«jESKfr^^a8 ^ mmtstitz&mmms 
xm&ztiZo 

[oo3 8] mM&5ft^&A£titz&mfWM2tt, m 
m$immtom&6tz£^ximmmtet$ti, &mmm3t 

ft6 0 r Wfig-Ct 7 5 y ^ 4 «r«At 5 t , ilff 

-T6^f#3 tiT7 S 7^^4^m^^|l5o 

-y^7^^^tlfc2-8^/±C0/E^m (i^EEi)tc 

30 10£ft9, m& 9 9T^(C(H]l|X^tl6o 

[0 0 3 9] r^Miil t^fcV^T, ;X/Ky/7 

[0040] ±mmmmm i ur«ii$jxfc*^ 

i^*^&JRt&* l o li. ^-rttt>H l tc^i-J: pic^BS 
mWXfoV, ^@Di^5 0- 2 0 0 u m^T*fc«9 . ig 

iztt-tz>±? * y ? *%L^-<Dmmm± 10 — 2 ovoi% 

t L/i 0 

[0041] fcizmmLtz&*<nm&&m®m£ttLx 

-ft^^^^r^^ L^ 0 
[0 0 4 2] 0;lC#^^^D/EUTH^^^^^^ 

0 0-8 0 0t:T'3 0#P*3~ 2^F«1^D^1-3Z<!rJCj: 0 

50 gS*f:::fc^T. 1 3 0 Ot^Slt^Lt ^ LT1# 
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m, ^2 6mm, ^5^1 Omm^^-jSfc&Wr £ it£M£*|S,Pa 

10 0 4 3] In^T^tc^ix, 
IMW*^ h U ^*-Cfc5&J|£tf>*fiF e, SUS3 

El 3 i^^-T J: 9 1 li^FC DM<n\B\&m l 

2£rffi§U roiEj^l 2<DjSj^(c#l 0kgi*o, ^ 10 
ff-2 OkgCD^fS^^Pb^^T'^^^^II^L/i: 

[0045] ±sante0yic*3v^Tii, ^tt«v^ 

ft^iti < w r-ifiS 9 5o~ioo o tuotofgH- 

5JJfc^*Qf3g£fr#9 ^ 9, C^^Tft^O. 05- 
o. i%Wo«*^l»*tt5: t^-ctSo 

[0 0 4 6] ^^>(C|U2{C^:i-7' h^>f X*&»j£3£fiK 20 
[0 0 4 7] L*»L/iift«e>, ct 19 ^^mSri^ft 5^*6 
[0 0 4 8] 

mi] 
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[0 0 4 9] ^a>*«^ff»3le«:JK»»^^: Ltffifflt 

[Hi] *amz&z&&&m®m(o-nmw*7*-r& 
im2] *&mcmzm&&mm*%mm-tz>tzit><DT 

[13] ffiMM*£tt&^i-$lttBI. 

1 r h^^^Jtii 

2 ftJRJKft 

2 a ^ 
3 

4 ir^ 5 (mm 

5 

7 y X/u^ y ? 

9 

i o m&&mm* 
1 1 

1 2 0^ 

[i3] 



TO 
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(6) 
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[i2] 



2 




(si) int. ci. 5 mm^ frftmmm^ fi &wt&&mm 

C0 4B 35/58 1 0 2 G 8821-4G 

10 4 A 8821-4G 



(72) $LB 



(72)^^# mm 



